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ABSTRACT
It was the purpose of this study to determine the
comparative effectiveness of two programs of training,
isometric and target training, on general motor ability
performance and cardiovascular efficiency.
The subjects of the study were 115 male freshmen
students enrolled at Centenary College of Louisiana during
the fall semester of 1964.

The subjects were given the

Barrow General Motor Ability Test and the Harvard Step Test
before and after an eight week training program.

All

subjects participated three days a week in a regular physi
cal education soccer class.

In addition, the two experimen

tal groups engaged in their respective training programs
during the last five minutes of each class.

The Target

Training Group performed five exercises; each student had
an assigned goal or "target" with regard to the performance
of each exercise.

The Isometric group performed five exer

cises utilizing the Iso-scale, which registered the amount
of force exerted in each exercise.

The Control Group did

not engage in any supplementary exercise other than the
regular activities involved in the soccer unit.
The t, test for correlated groups was applied to de
termine the significance of the mean gains between initial

and final tests for each group on each test item of the Bar
row General Motor Ability Test, on the total battery score
and on the Harvard Step Test.

Covariance analysis was then

computed to compare the effectiveness of the three groups
on each variable.
The findings revealed by this study were as follows:
1.

The Isometric Group, the Target Training Group
and the Control Group all showed significant
gains, at the .01 level, in general motor ability
as reflected b y the total score on the Barrow
General Motor Ability Test for College Men.

2.

When the individual test items of the General
Motor Ability Test were analyzed, it was found
that all three groups realized significant gains
in the zig-zag run, the wall pass, the medicine
ball throw and the 60 yard dash.

Only the Con

trol Group gained significantly in the standing
broad jump and none of the three groups improved
in the softball throw for distance.
3.

The Target Training Group gained significantly
in cardiovascular efficiency, as measured by
the Harvard Step Test, at the .01 level of
probability.

4.

There were no significant differences among the
three groups in the amount of improvement in

either the total general motor ability scores
or in any of the individual test items.

There

were no differences among the three groups in
cardiovascular efficiency improvement* as mea
sured by the Harvard Step Test.
Within the limitations of this study., the following
conclusions were made:
1.

Isometric training was not superior to calisthenic exercises in the improvement of general
motor ability performance and cardiovascular
efficiency.

2.

General motor ability can be improved through
vigorous physical activity, such as is per
formed in a physical education soccer class
three days per week for eight weeks.

3.

Five minutes of isometric exercises or calis
thenics in addition to the regular physical
education activity apparently is not adequate
to improve motor ability performance beyond the
effects of the regular class activity by itself.

4.

Five minutes of intense activity, such as target
training, given in addition to regular physical
education activity, will produce significant
improvement in cardiovascular efficiency.

CHAPTER I
INTRODUCTION
From the instincts which drove man to shelter and
the technology which produced fire, man's study of man has
produced many revelations as well as unanswered questions.
It is this basic quest for understanding which compels man
toward inquiry and the study of himself in order that the
darkness which separates the answers from the questions may
be removed.

Also, from this same beginning man has sought

ways to improve, not only his environment but his perform
ance.

Prior to the age of science the only tool available

for this study was trial and error.

However, man has ar

rived at a point in time where there are numerous scientific
methods available to answer the questions which result from
scholarly inquiry.
This has special significance for the teacher of
physical skills, since he must be concerned not only with
the theoretical aspect of learning but also the acquisition
of motor skills.

This point is further evidenced by the

following comments by Cragin:
During the past thirty years, physical educators
have also been searching for solutions to the problems
involved in the learning of motor skills. Much of the
investigation which has been done in motor learning has
closely paralleled that done in mental learning. The
assumption upon which early studies were based was that

2
an individual's aptitude for learning and performing
was the same for all motor tasks. The traditional
viewpoint held for many years was that factors such as
strength, agility, speed, balance and power were basic
determiners of ability to perform motor tasks and that
an individual who possessed high degree of these factors
would be able to successfully learn any motor task.^
Thus, emerged the controversy between what is com
monly referred to as specificity v s . generality as it re
lates to motor performance.
Many of the early research studies supported the
theory that various general performance characteristics do
2
exist.
In 1923 Garfiel encouraged the use of a motor
ability battery for the purposes of classification of stu
dents .

This theory was not without its dissenters even

during the early periods of research.

During the 1930's

psychologists, who had once equated mental and motor abili
ties, separated the intelligence testing from motor skills
and the research produced even more confusing data.

It was

then theorized that skilled performance was of an independent
nature, and that few if any characteristics could be con
sidered general in nature.

Again, this line of thought was

L e s l e y Elizabeth Cragin, "Generality and Specifi
city of Motor Performance as Affected by Practice and Analy
sis of Acquisition Curves of College Women on Three Gross
Motor Tasks," (unpublished Doctor's dissertation, Louisiana
State University, 1968).
2
.Evelyn Garfiel, "Measurement of Motor Ability, "
Archives of Psychology, LXII (April, 1923), p. 44.

hot without opposition.

McCloy3 in 1934, indicated that it

was possible to measure this variable and suggested speci
fic methods to be used to determine its validity*

one of

which was highly correlated with arm and shoulder strength.
Many of these older studies employed research
methods that may have seemed sound at the time but could
very well be questioned in light of present knowledge in
research methodology.

Appropriate experimental designs and

statistics are the most questionable.

Another area of con

sideration is that many of the investigations lack clear
and precise details on procedural operations.

Finally,

there have been consistent violations of terminology in the
literature, with terms like capacity, ability, fitness and
educability being used interchangeably.

These problems

could account for much of the disagreement which existed in

4

the early investigations.

There are still those who insist that there is such
5

a thing as general motor ability.

Scott and French

were

very much of this opinion and concluded that a motor ability

^Charles H. McCloy, "The Measurement of General
Motor Capacity and General Motor Ability," Supplement to
Research Quarterly (March, 1934), p. 4.
4Robert N. Singer, Motor Learning and Human Response
(New York: The McMillan Company, 1968), pp. 112-113.
5
Gladys M. Scott and Esther French, Measurement and
Evaluation in Physical Education (Dubuque, Iowa: Wm. C.
Brown Company, 1959).

test has value in estimating an individual's expected level
of ability in a new skill.

They suggested that when someone

does better in an activity than indicated on the motor
ability test* it is due to extraordinary effort., motivation
and certain other factors generic to performance.
It must also be considered that past experiences
are of considerable value in determining present motorperformance status.

When a person performs a new skill

with a high degree of proficiency without the benefit of
practice, perhaps it is due to his previous experience in
highly related movement patterns.

Motor ability tests re

flect the ability to achieve well in whatever items are in
cluded on these tests.

Sports demand certain skills, and

the ease with which a person performs in a sport is depen
dent on these developed skills.

The question still remains,

if a movement is taken out of the context of a specific
pattern demanded by a sport, is

it possible

foritto be

reproduced with the same degree

of proficiency.

The problem has not moved toward any firm resolve.
The research seems to indicate that there is more evidence
toward specificity.

Henry, one

of the more

tributors, explained his theory

as follows:

frequent con

Bryant J. Cratty, Movement Behavior and Motor
Learning- (Philadelphia: Lea & Pebiger, 1967), pp. 219-220.

5
The theory of specific motor abilities implies that
some individuals are gifted with many specific abili
ties and others have only a few; it follows that there
will inevitably be significant correlations between
total test battery scores when tests involving many
abilities are lumped together. The general motor factor
which thus makes its appearance is a sample, fundamen
tally, of how many specifics the individual has, and
general motor ability does exist in this sense. This
is not a question of definition; it is, on the contrary,
a matter of basic theoretical insight into the problem.
Failure to appreciate this distinction has beclouded
our thinking in the past, and has erroneously led us to
expect that practicing a motor skill would improve
general coordination. . . . Repetition of a motor act
improves the specific skill that is practiced, but indi
vidual differences in ability to profit by practice are
specific to that skill and definitely do not predict
the ability to improve by practice in some other skill.
As definitive and positive as the above statement
may seem it has not yet brought the problems of specificity
and generality to any final conclusion.

Cratty continues

the controversy by stating:
Researchers concerned with human factors problems,
using visual tracking tasks, have recently demonstrated
that psychomotor performance is predictable upon con
trolling practice variables.
It has been particularly
emphasized that final skill levels, having a fewer
number of factors which contribute to performance, are
more highly correlated with other tasks. Thus, as
practice occurs, it is suggested motor skill becomes
more general in nature. . . .
It must, therefore, be suggested that there is yet
much research to be conducted before any final conclusion

7

Franklin M. Henry, "Specificity vs. Generality in
Learning Motor Skills, " Proceeding's of the College Physical
Education Association, LXI (1958), p. 127.

8Cratty, loc. cit.

may be reached in reference to the question.

The entire

matter is complicated by several kinds of problems.
of these are:

Some

(1) Is it possible to take these traits that

have been identified by researchers as general motor ability
and improve them through training and (2) what kinds of
training, i.e. will regular physical education class activi
ties bring about improvements in general motor ability and
traits like cardiovascular efficiency or will supplementary
exercises, aimed at the factors or components be necessary
adjuncts to training programs?
I.

PURPOSE OF THE STUDY

The purpose of this study was to investigate the
effects of static and dynamic training given as supplements
to a regular physical education activity program on general
motor ability performance and on cardiovascular endurance.
The specific purposes of the study were:
1.

To determine the effects of a five minute dynamic

training period, given in addition to a regular physical
education activity, of a vigorous nature, on improvement in
general motor ability performance.
2.

To determine the effects of a five minute static

or isometric training period, given in addition to a regular
physical education activity, of a vigorous nature, on im
provement in general motor ability performance and

cardiovascular efficiency.
3.

To compare the effects of the isotonic and iso

metric methods of trairiirtg on general motor ability per
formance and cardiovascular efficiency.
II.

NEED FOR THE STUDY

The preceding discussion points up the necessity to
continue the scholarly approach to finding the answers to
questions which do not seem to have any commonly agreed upon
answer.
This investigation was not intended to reply to all
the questions that might have been raised relative to gener
ality versus specificity nor did it propose to provide any
absolute conclusions regarding the stated problems, except
as they were related to this study.

The investigation was

conducted with the idea that some insight might be provided
on a few of the aforementioned problems.

It was undertaken

in an effort to extend knowledge concerning the never ending
quest to understand fully man's capability as it relates to
his performance.

More specifically, it was hoped that the

study would be of value to the field of physical education
in the following ways:
1.

It should provide knowledge of the value of

static and dynamic methods of training in improving general
motor ability performance.

8
2. _ It>i.shqu ld^provide ■informat ion relative - to what
contribution the regular physical education activity class
makes toward improving general motor ability performance.
3.

It should provide information with regard to

each of the training programs and the regular physical edu
cation activity class on cardiovascular efficiency.
III.

DELIMITATION OP THE STUDY

This study was delimited to 115 male students en
rolled in the required physical education activity program
at Centenary College of Louisiana during the Fall Semester
of 1964.

Any student with physical restrictions or a medi

cal excuse from vigorous physical activity was excluded
from the study.

Only one test battery was employed to

represent general motor ability.

Similarly, this study was

limited to one measure of general cardiovascular efficiency.
IV.

LIMITATIONS OP THE STUDY

All subjects were requested to refrain from any
vigorous physical activity, other than that required in the
physical education classes.

Although there was no way to

enforce this request, the writer felt that the students co
operated with the request.

9
V.

DEFINITION OF TERMS

Isometric or static training.

A series of five

isometric exercises using the Iso-scale which provided a
resistance that prohibited movement.

Technically,

iso

metric contractions are those in which one muscle contracts
but does not shorten.
Dynamic or isotonic training.

A series of five

calisthenic exercises, hereafter referred to as "target
training," which provided for vigorous gross body movements.
In isotonic contractions, the muscle contracts and shortens.
General motor ability.

This term represents the

myriad factors that enter into various types of physical
performance.

More specifically, the present acquired and

innate ability to perform motor skills of a general or
fundamental nature, exclusive of highly specialized sports
g
or gymnastic techniques.
Cardiovascular efficiency.

This term was defined

as the ability of the heart muscle, the vascular and respi
ratory systems to adjust to and recover from the effects of
exercise.**-®

^Harold M. Barrow and Rosemary McGee, A Practical
Approach to Measurement in Physical Education (Philadelphia:
Lea & Febiger, 1964), pp. 548.
^ B a r r y L. Johnson and Jack K. Nelson, Practical
Measurement for Evaluation in Physical Education (Minne
apolis: Burgess Publishing Co., 1969), pp. 298.

CHAPTER IX
REVIEW OF RELATED LITERATURE
INTRODUCTION
The study o£ general motor ability and cardio
vascular efficiency is certainly not new to the field of
physical education.

However, reports of attempts to

determine certain variables which have an influence on its
improvement are scarce.

The approach in this study was to

employ two exercise regimens in which the subjects worked
intensively for a short period of time in addition to the
regular physical education class activity.

Most of the

literature concerning studies devoted to improving physical
performance have been concerned with more specific physical
abilities.
The related literature was organized under three
main headings:

(1) studies related to improvements in

general motor ability;

(2) studies related to improvements

in cardiovascular efficiency; and (3) studies related to
the effects of circuit training and target training.
10

11
I.

STUDIES RELATED TO THE IMPROVEMENT OP
GENERAL MOTOR ABILITY PERFORMANCE

Enbergx used a class in fundamentals of movement to
attempt to effect changes in general motor ability.
three women students were utilized in the study.

Eighty

Rather

than select a general motor ability battery, five motor
ability factors were defined and each measured by a crite
rion specific to the factor.

The study was conducted for

a duration of fourteen weeks.

It was concluded that scores

on four of the five factors of motor ability improved sig
nificantly during the experimental period.

Power, as

measured by the Sargent jump was the only factor which did
not show significant improvement.
2
Partin selected a group of low motor ability male
college students and applied three different approaches in
an attempt to improve their initial performance on the
Barrow Motor Ability Test.
1.

The three approaches were:

The skills approach.

This group was taught

fundamental movement skills coupled with some
self-testing activities.

^ a r y Lou Enberg, "Changes in General Motor Ability
of Women Students Enrolled in a Class of Fundamentals of
Movement at the State College of Washington."
(Unpublished
thesis, State College of Washington, 1959).
o
^William Clyde Par.tin, "A Comparison of Three Ap
proaches to Improving General Motor Ability."
(Unpublished
Doctoral dissertation, George Peabody College for Teachers,
1961.)
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2.

The games approach.

This group was placed im

mediately into a game situation with skills,
strategies and rules taught as opportunities
presented themselves.
3.

Weight training approach.

Several muscle groups

were tested by means of a tensiometer, then the
group was placed in a weight training program.
The same muscle groups were re-tested at the
conclusion of the experimental period.
The three groups met three times per week for fifteen
weeks.

The hypothesis tested in this study was that there

would be no significant difference in the three approaches in
improving general motor ability.

An analysis of variance was

computed, and the F-ratio was found to be smaller than the
critical ratio so the null hypothesis was accepted.
3
McConnell had three primary purposes to satisfy in
his study:
1.

To determine if dynamic-tension exercises de
velop muscular strength.

2.

To ascertain if dynamic-tension exercises have
a negative effect on motor ability.

3
Sidney Dale McConnell, ’’The Effects of Weight
Training Compared with the Effects of Dynamic Tension in
the Development of Strength and Motor Ability" (unpub
lished Master's thesis, University of Iowa, 1962).

13
3.

To compare the effects of dynamic-tension exer
cises on muscular strength and motor ability
with those of weight training.

Forty-five freshmen and sophomore high school boys
were divided into three groups: the dynamic tension group,
a weight training group and a control group.
conducted over a nine month period.

The study was

The subjects were

tested on strength and motor ability at the end of each
three month period.

The findings indicated a statistically

significant difference between initial and final means in
both strength and motor ability.

In all tests, the mean

gains for the weight trainirg group were significantly
greater than the mean gains for the dynamic tension group.
Lee^ investigated the effect of three types of physi
cal education programs on the development of motor ability.
S'
Formal activities were interpreted as those activities which
were performed in response to commands such as marching,
calisthenics and tumbling.

The informal activities refer

red to play-interest activities, such as games of low
organization,

lead-up games to team sports and rhythms.

The third type of program was a combination of both formal

4

Jeanette Allen Lee, "The Effect of Three Types of
Physical Education Programs on the Development of Motor
Ability" (unpublished thesis, North Carolina College, 1963)i

14
and informal activities.

Seventy-five freshmen college

women subjects participated forty-five minutes per day for
thirty-three days.

The Scott Motor Ability Battery was

used as the criterion and all groups were given a pre- and
post-test.
It was concluded that there was no significant
difference between formal and informal programs of physical
education in the development of motor ability in college
women.

However, when these two methods were combined, there

was a significant improvement in the development of motor
ability.
Martin

5

compared gains in strength, muscular en

durance, cardiovascular endurance, agility, power and speed
after engaging in isotonic and isometric conditioning pro
grams.

One hundred male freshmen and sophomore students

were randomly selected as subjects.

The subjects were

divided into two conditioning classes .which met three times
a week for eight we e k s .

The pre- and post-tests adminis

tered to both groups consisted of the following:
1.

Strength - cable tensiometer

2.

Muscular endurance - pull-ups

3.

Cardiovascular endurance - Drop-off Index

^Thomas John Martin, "A Comparison of the Results
of Isometric and Isotonic Conditioning Programs as they
Pertain to Selected Components of Motor Ability" (unpub
lished dissertation, Florida State University, 1964).

15
4.

Agility - Right Boomerang Run

5.

Power - vertical jump

6.

Speed - fifty yard dash.

The "t" test was used to determine the significance
of the difference between groups.

In this comparison, the

isotonic group was significantly better in cardiovascular
endurance and the isometric group was significantly better
in the lower leg extension test for muscular strength.

The

isotonic group showed a significant drop in lower leg exten
sion strength and a significant improvement in muscular
endurance and speed.

The isometric group showed significant

improvement in two muscular strength tests, forearm flexion
and lower leg flexion, and in muscular endurance.

This

group also showed a significant negative change in the mean
scores on the cardiovascular endurance t e s t .
g
In 1964, Murphy sought to ascertain the apparent
influence that two specified programs of physical exercise
had in regard to motor performance.
formed from 1247 subjects:

Three groups were

control, static and dynamic.

The subjects participated in a regular program of physical
education three days a week for nine weeks, with the two

g

Fred Raymond Murphy, "Influences of Isometric and
Isotonic exercise on Certain Factors of Muscle Performance"
(unpublished dissertation, University of Colorado, 1964).
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experimental groups participating in specialized exercises
immediately prior to the class activities.
Static and Dynamic strength measurements of the
quadriceps muscle group were taken before and after an ex
perimental training period.

Mean performance scores, re

garding static strength, were computed for each of the three
groups.

Further analysis, using covariance, determined the

significance of the differences between the groups.
It was concluded that the experimental groups were
superior to the control group in strength gains.

However,

t here was no significant difference between the experimental
groups.

Also,

there was no significant improvement in motor

ability performance.
Bergeron

studied the effects of static strength

training at various positions and dynamic strength training
through a full range of motion on strength, speed of move
m e n t and power.

The subjects were ninety-six freshman male

college students, divided into four groups.
program lasted ten weeks.
1.

The training

The findings were:

The experimental groups realized significant
gains in the speed of movement, the control

7
Philip C. Bergeron, "The Effects of Static Strength
Training of Various Positions and Dynamic Strength Training
through a Full Range of Motion on Strength, Speed of Move
ment, and Power" (unpublished dissertation, Louisiana State
University, 1966) .
___
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group did not.
2.

Those subjects performing the static and dynamic
exercises had significant gains in the basket
ball and medicine ball throw for distance, while
the control group had no significant change.

3.

There were no significant differences between the

experimental groups in the factors tested.
Q
Bentley designated as the purpose of his study to
determine the influence of several training programs on
speed, strength, power, general endurance and speed of move
ment.

The subjects were sixty male subjects of junior high

school age.

The experiment was conducted for eight weeks,

five days a week.
The subjects were divided into four groups.

Each

group did equal amounts of work each day, but their train
ing methods were different.
jogged 220 yards.

One group ran 220 yards and

Another ran 110 yards, jogged 110 yards,

ran 110 yards, and jogged 110 yards.

The third group ran

55 yards, jogged 55 yards and repeated the run-jog three
more times to equate the amount of work.

The control group,

participated in the regular physical education class.

All

Q
Earl Joiner Bentley, “The Influence of Three Train
ing Programs on Strength, Speed, Power, General Endurance,
and Speed of Movement" (University of Southern Mississippi,
1968).
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subjects were measured before and after the training period.
Significant gains beyond the .05 level of confidence were
found by the experimental groups in all variables except
speed of movement.
Elementary school age children from grades four to
Q
six were tested by O'Neal to determine the effects of two
programs of physical education, developmental and fundamen
tal movement activities and games, and games only, on motor
ability performances as measured by the Johnson Motor Achieve
ment Test.

The subjects were divided into four groups, two

control groups and two experimental groups.
twelve weeks in duration.

The study was

The findings indicated no sig

nificant differences existed between the two programs on
motor ability performance.
XI.

STUDIES RELATED TO CARDIOVASCULAR EFFICIENCY

Isometric Exercise Programs
Alost**-0 investigated the effects of initial cardio
vascular condition, type of conditioning program, and

g
E. C. O'Neal, "A Comparison of the Effects of Two
Physical Education Programs on the Motor Ability Perform
ances of Elementary School Children" (unpublished disserta
tion, University of Arkansas, 1968).
^ R o b e r t Allen Alost, "A Study of the Effects of
Initial Cardiovascular Conditioning, Type of Training Pro
gram and Frequency of Practice Period Upon the Cardio
vascular Development of College Men" (unpublished Doctor's
dissertation, Louisiana State University, 1963).
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frequency of exercise upon improvement in the Harvard Step
Test.

The types of conditioning programs were sixty sec

onds of isometric exercise, and a one-minute run.

Two

hundred forty college male students were classified as ahove
average or below average on the basis of their initial step
test scores and were then divided into twelve groups.

Half

of the subjects in each classification participated in run
ning for two, three, or five days per weekj the other half
of the subjects engaged in isometric exercises for two,
three, or five days per week.

The study found no signifi

cant difference in the effectiveness of the two programs in
developing cardiovascular efficiency.
Similar results were found by Life
college women.

11

in a study of

Four groups of subjects were given initial

and final physical fitness and cardiovascular efficiency
tests.

The groups were designated as:

swimming, golf,

swimming plus isometric exercises and golf plus isometric
exercises.

The findings indicated swimming to be superior

to golf in improving cardiovascular efficiency and both
swimming and golf, when supplemented with isometric con
ditioning program, improved cardiovascular efficiency.

11
Mary Louise Life, "The Effects of Supplementary
Exercises with Swimming and Golf on Selected Physiological
Factors of College Women" (unpublished Doctor's disserta
tion, Louisiana State University, 1964).

The results of Kennison's

12

comparative study of an

isometric exercise program versus a program of conditioning
exercises on the development of physical fitness and cardio
vascular efficiency in college men substantiated the find
ings in Life's study.

One group performed the Navy fitness

test items three days a week for six weeks, and the other
group performed isometric exercises for an equal amount of
time.

The isometric group was significantly superior to

the conditioning exercise group in cardiovascular fitness
as measured by the Harvard Step Test.
Howell, Hodgson and Sorenson

13

compared the effects

of circuit training to those of isometric exercises upon
treadmill performance.

Three groups of college freshmen

enrolled in a five-week badminton unit took part in the
study.

One group practiced circuit training for ten min

utes each class period; another group engaged in isometric
exercises for ten minutes.

Both groups did this in addi

tion to playing badminton.

The third group served as a

12

James E. Kennison, "A Comparison of the Effective
ness of a Program of Isometric Training with a Program of
Conditioning Exercise on the Development of Physical Fit
ness" (unpublished study, Louisiana State University, 1965)
1^
Maxwell, L. Howell, James L. Hodgson and J.
Thomas Sorenson, "Effects of Circuit Training on the Modi
fied Harvard Step Test," Research Quarterly, XXXIV, No. 2.
(May, 1963), pp. 154-157.
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control group and participated only in the badminton in
struction.

It was concluded that ten minutes of circuit

training or isometrics were no more effective in treadmill
performance than badminton.

Also, that circuit training

was superior to isometrics in treadmill performance.
Kirby

14

investigated the comparative effects of

five exercise programs involving different amounts of exer
cise on the development of physical fitness as measured by
the Harvard Step Test and the JCR Test.
college males served as subjects.

A total of 140

The five exercise groups

were as follows:
Group I:
Group II:

basic activity and one isometric exercise;

basic activity and one isometric exercise plus

running in place; Group III:

basic activity and one iso

metric exercise plus running in place and the vertical jump;
Group IV:

base activity and one isometric exercise plus

running in place, vertical jump, and push-ups; and Group V:
enrollment in a scheduled conditioning exercise class.

It

was concluded that cardiovascular efficiency can be signif
icantly improved by engaging in a very few brief vigorous
exercises performed in addition to regular physical educa
tion class activities.

Also, that cardiovascular fitness

^ R o n a l d F. Kirby, "The Effects of Various Exercise
Programs Involving Different Amounts of Exercise on the De
velopment of Certain Components of Physical Fitness" (unpub
lished Doctor’s dissertation, Louisiana State University,
1966).
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may be developed by performing one isometric exercise, in
addition to regular physical education class activity, as
well as by engaging in a physical education activity com
posed entirely of calisthenics, weight training, and iso
metric exercises.
In a study by Hamilton

15

pertaining to the effects

of isometric exercises on the cardiovascular efficiency of
eighth grade girls, a six-week three-days-a-week training
program was employed.

It was concluded that for the

subjects in the study, isometric exercises did signifi
cantly improve cardiovascular efficiency; for subjects
identified as having low cardiovascular efficiency, iso
tonic exercises were better than isometric exercises for
developing cardiovascular efficiency.
Using 436 college males, Milton
training groups.

16

created four

One group ran for ten minutes each ses

sion; another ran for twenty minutes; another ran for thirty

15
Xandra L. Hamilton, "The Effects of Isometric and
Isotonic Endurance Exercises on the Development of Cardio
vascular Efficiency of Eighth Grade Girls Classified accord
ing to Initial Cardiovascular Efficiency and Weight" (un
published Doctor's dissertation, Louisiana State University,
1966) .
16
George C. Milton, "The Effects of Three Programs
of Long Distance Running and an Isometric Exercise Program
on the Development of Cardiovascular Efficiency" (unpub
lished Doctor's dissertation, Louisiana State University,
1966) .

minutes.

The fourth group did no running at all but engaged

in an isometric exercise program.
a week for seven weeks.

All groups met four days

The Harvard Step Test was employed

as the measure of cardiovascular fitness.

All four groups

produced significant cardiovascular efficiency gains.

There

were no differences among the three running groups, but all
three running groups were superior to the isometric group in
the amount of improvement.
McNair

17

used four groups of college men and adminis

tered tests of cardiovascular fitness, strength and endurance
prior to a six-week training period.

All subjects were en

rolled in a physical education program which covered soccer,
touch football, basketball, and wrestling.

In addition to

the physical education activity, one group was given a fiveminute interval run each exercise day; one group performed a
stepping exercise of varied cadences for two and one-half
minutes; and a third group practiced four isometric exer
cises.

The subjects trained three days a week for six weeks

and were then given the re-test.

All groups made highly

significant gains in all test items.
ences found among the groups.

17

There were no differ

It was concluded that

Daniel P. McNair, "Effects of Different Exercise
Programs on the Development of Cardiovascular Fitness,
Strength and Muscular Endurance" (unpublished Doctor's
dissertation, Louisiana State University, 1967).
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significant improvement" in physical fitness can be brought
about by placing the individual under sufficient stress.
IQ

Ward

used isometric and isotonic training proce

dures to measure their effect upon several variables,
notably that of circulo-respiratory endurance, as measured
by the six-hundred yard run.

Seventy six male college stu

dents were divided into isometric, weight training and
basic activity classes.

It was concluded, after an eighteen

week experimental period, that the circulo-respiratory en
durance was not significantly influenced by the training
procedures used in this study.
Weight training, isometric exercises and a regular
physical education activity program were utilized by
Rallis

19

to determine the effectiveness of each on physical

conditioning.

The study utilized one-hundred sixty eleventh

grade boys as subjects and the training period consisted of
daily thirty minute class periods for eight weeks.

The

findings indicated gains in power and arm and leg endurance,
and the control group, participating only in the regular

18

Paul E. Ward, “The Effects of Isometric and Iso
tonic Exercises on Strength, Endurance and Anthropometric
Measurements’* (unpublished Master's thesis. University of
Washington, 1963).
19

Socrates Rallis, "A Comparison of Three Training
Programs and Their Effects on Five Physical Fitness Com
ponents" (unpublished Master's thesis, Wayne State Univer
sity, 1965).
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activity class, demonstrated greater gains in the speed
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items.
Studies on the Development of
Cardiovascular. Efficiency by
Various Other Training Methods
The contribution of strenuous exercise to cardio20
vascular efficiency was studied by Walters.
Twenty-three
college women participated in an exercise program for ten
minutes and fifteen seconds each day for five weeks.

The

exercises were rope jumping, modified push-ups, sit-ups,
running, and pull-ups.

No resting was allowed while chang

ing from one exercise to another.

The study lasted for two

weeks and it was found that short intensive training im
proved physical efficiency.
Caro

21

investigated the effects of wrestling on

improvement of cardiovascular fitness.

Twenty college

freshmen completed a six-day-a-week, three-week program
involving the perfecting of two wrestling moves.

The gain

in scores between the initial and final score on the Harvard
Step Test was not significant.

20Etta Walters, "A Study of the Effects of Pre
scribed Strenuous exercise on the Physical Efficiency of
Women," Research Quarterly, XXIV {March, 1953), 102-111.
21

Fred J. Caro, "Conditioning Effects of Two Wrest
ling Drills” (unpublished Master's thesis, Springfield
College, 1963).

.

"Cundiff

22

studied college varsity basketball players

every three weeks during the season and found that between
the first and sixth test the greatest amount of change oc
curred in cardiovascular efficiency.

Improvement was noted

as the season progressed for all subjects.
Davis 23 studied the effects of swimming on five
physiological factors, one of which was cardiovascular ef
ficiency and the results did not show significant gains in
cardiovascular conditioning.

Thirty college males swam two

hundred yards each session for five weeks.
Jogging and rope skipping were utilized to determine
their effects upon cardiovascular efficiency, as measured by
24
the Harvard Step Test, by Baker.
Initial and final tests
were given ninety-two male students who were divided into
two groups.

One group skipped rope ten minutes daily for

six weeks and the other group jogged thirty minutes daily
for the same period.

Each group improved significantly, as

measured by the criterion, at the .05 level.

It was con

cluded that there was no difference between the improvement

22David E. Cundiff, "Progressive Changes in Certain
Cardiovascular Measurements During a Seson of Basketball"
(unpublished Master's thesis, University of Illinois, 1961).
23Jack P. Davis, "Effects of Training and Condition
ing for Middle Distance Swimming Upon Various Physical
Measures," Research Quarterly. XXX (December, 1959), 399-412.
2^John A. Baker, "Comparison of Rope Skipping and
Jogging as Methods of Improving Cardiovascular Efficiency
of College Men,11 Research Quarterly, XXXIX (May, 1968).
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observed by both groups.
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used rope jumping to measure its effect

on several factors, one of which was physical fitness, as
measured b y five items; cur1-ups, pull-ups, squat thrusts,
toe touch and the Illinois Agility Run.

The subjects were

fifty-six college women who participated for thirty minutes,
twice weekly for ten w e e k s .

They were divided into two

groups, experimental and control.

The experimental group

was given ten minutes of rope jumping activities prior to
the instructional unit in badminton, as part of the regular
physical education class.

There were no significant differ

ences found between the mean improvement scores of any item
of physical fitness or of total fitness, thus indicating
that neither program used in this study was any more effec
tive than the other in increasing the physical fitness of
the subjects involved.
Campney and Wehr

tested the President's Council1s

Physical Fitness program for its effect on selected

25

Sheila J. Donaghe, "The Effect of a Ten Minute
Period of Progressive Rope Jumping Exercises on Certain
Elements of Physical Fitness and on Badminton Achievement
of College Women" (unpublished Master's thesis, University
of Washington, 1963).
^ H a r r y K. Campney and Richard W. Wehr, "Effects of
Calisthenics on Selected Components of Physical Fitness,"
Research Quarterly, XXXIV (December, 1965), 393-402.
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components of physical fitness.

Nineteen male and female

subjects participated in a ten week conditioning program,
for five days a week.

One of the exercise categories was

identified as circulatory activities.

This part of the

study was characterized by walk-run-jog, rope skipping,
running in place and straddle hop exercises.

The men's

program differed from that of the women in that the number
of repetitions was reduced for the women.

It was con

cluded that, while the women did show a significant increase
at the .05 level, the men did not evidence any significant
change.
III.
Watt

27

STUDIES RELATED TO CIRCUIT TRAINING
compared the improvement made in physical

fitness by two groups classified as low fitness.

One

group engaged in a developmental program and the other en
gaged in circuit training exercises.
Fitness Test served as the criterion.

The Composite Physical
The two groups met

for one and one-half hours twice weekly for eight class
meetings.

The findings indicated significant improvement

in physical fitness, but there was no difference between the

^No r m a n S. Watt, "The Comparison of Two Methods of
Physical Fitness Training in Low Fitness Males at the Uni
versity of Oregon" (unpublished Doctor's dissertation,
University of Oregon, 1961).
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developmental and the circuit training programs in the ob
served increase for both groups.
Brown

28

used circuit training to determine the im

provement in physical fitness that could be achieved by
fifth grade girls.

Physical fitness was measured b y the

AAHPER Physical Fitness Test.

The subjects in the experi

mental group participated in a daily ten minute circuit,
five days a week for eight weeks.

The control group only

participated in the regular class activities.

The experi

mental group did have a significant gain in six of the seven
items which make u p the AAHPER battery.

The control group

also experienced gains in five of the seven items.

It was

concluded that a regular physical education program was
just as effective as a program supplemented by circuit
training exercises in improving physical fitness as measured
by the AAHPER Physical Fitness Test.
Cooper

29

studied the effects of a short intensive

exercise program with circuit training on treadmill per 
formance and cardio-respiratory functioning.

The subjects

28

Annie M. Brown, "The Effect of Circuit Training on
the Physical Fitness of Grade Five Girls" (unpublished Doc
tor's dissertation, University of Wisconsin, 1966).
^ Leonard A. Cooper, "A Comparison of the Effects of
Short Intensive and Prolonged Intensive Exercise Programs on
Treadmill Performance and Certain Cardio-Respiratory Func
tions" (unpublished Master's thesis, University of Alberta,
1963) .
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were thirty college males and the experimental period was
five weeks* working five days a week.

It was found that

there was no statistical difference between the short in
tensive exercise program and circuit training.

Both programs

produced significant improvement in both treadmill perform
ance and cardio-respiratory functioning.
Circuit training was used b y B r o o k e ^ to determine
its effect on the work output* the number of repetitions of
movement per minute at the fastest possible rate* and speed
of muscular response in boys thirteen to fifteen years of
age.

The subjects were divided into two basic age groups;

one from thirteen to fourteen and one from fourteen to
fifteen.

Within each age classification* there was a con

trol and an experimental group.

The control group partici

pated in regular physical education class activities while
the experimental groups participated in circuit training
exercises* for a period of ten weeks.

The findings indi

cated the circuit training program was superior to the
regular physical education class activities in developing
increased speed of muscular response and in increasing work
output.

30

John D. Brooke* "The Effects of a Six Week .Pro
gramme of Circuit Training on the Work Output* Speed of
Muscular Response and Performance Decrement in Boys 13-15
Years of Age" (unpublished Master's thesis* University of
Wisconsin* 1965).
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The difference between a ten minute period of cir
cuit training and a twenty minute period of circuit train
ing on the physical fitness of college women was studied b y
Maroc.

31

Five tests were used to measure physical fitness:

modified push-ups* curl-ups, squat thrusts, toe-touch and
the Illinois Agility Run.

Sixty-two subjects were divided

into three groups, two experimental groups and a control
group.

The two experimental groups performed the two methods

of circuit training at the beginning of each class period,
for the prescribed duration.

Eighteen class periods, which

lasted thirty minutes each, were utilized in the study.

It

was found that there was no difference between the two
methods of circuit training in the improvement of physical
fitness, as measured in this study.

Both groups had statis

tically significant gains.
The influence of circuit training on motor perform
ance and cardiovascular conditioning was studied b y
Simmons.

32

Motor performance was determined by measuring

strength, endurance, power, speed, agility and flexibility.
Cardiovascular conditioning was measured by use of the
Cameron Heartometer and analysis of the tracings.

Twenty

31Dona J. G. Maroc, "The Effect of Two Programs of
Circuit Training on the Physical Fitness of College Women"
(Unpublished Master's thesis, University of Washington,
1965).
32
Robert Simmons, "The Effect of Circuit Training
Upon Cardiovascular Condition and Motor Performance" (un
published Master"s thesis, University of British Columbia,
1965).
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male students formed the experimental group.

The control

group was hypothetical, represented by Norms for College
Men published by the AAHPER.

The study was conducted over

a period of ten weeks meeting twice each week for thirty
minutes.

The circuit training program proved to be superior

to the control in the improvement of motor performance and
cardiovascular conditioning.
H a r p e r ^ used a method of conditioning which was
referred to as interval training.

This was a system where

intervals of work and rest are used with the primary aim of
developing cardiorespiratory endurance.

interval training

was compared to marching, calisthenics and a recreational
program to determine its effect on the cardiorespiratory
endurance of college men.

The criteria used in the study

to determine cardiorespiratory endurance was the Harvard
Step Test, maximum oxygen consumption and the Army Physical
Fitness Test.
groups.

Twenty-five subjects were divided into three

One group took part in an interval training pro

gram of running, one participated in marching and calisthenic exercises and the third group participated in
recreational activities such as trampoline, swimming, arch
ery and golf.

33

The experimental period was seven weeks,

Donald D. Harper, "Effect of Interval, Recrea
tional, Calisthenics and Marching Training Programs on
Fitness in Man" (unpublished Doctor1s dissertation, Ohio
State University, 1966).
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during which each group met five days a week for two hours.
It was concluded that the interval training program and the
calisthenic and marching program were superior to the
recreational program in performance on the Harvard Step
Test.
Staples'^ used eighth and ninth grade girls and
boys to determine the effect of a program of circuit train
ing on selected strength measures and cardiovascular condi
tioning.

The program was administered over a ten week

period, meeting five days a week.

Girls and boys were

divided into separate groups and each group had an experi
mental and control sub-group.

The experimental sub-groups

participated in a ten minute circuit prior to a regular
class of structured play.

Physical fitness was rneasured

by Astrand-Rhyming Predicted Maximal Oxygen Intake Test and
strength was measured b y means of a cable tensiometer.

The

study concluded that the circuit training groups were
superior to the regular activity groups in physical fitness
and strength, as measured by this study.
As an attempt to determine the relative effective
ness of three time allotments to circuit training and active

R. Brian Staples, "The Effect of Circuit Training
on Strength and Cardiovascular Endurance" (unpublished Mas
ter's thesis, University of Alberta, 1967).
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games in a typical physical education class period. Hakes
and Rosemier

3

assigned treatment groups to a five and

twenty-five, a ten and twenty and a fifteen and fifteen
minute distribution of circuit training to class period
time assignments.

Initial and final test scores were taken

on six circuit exercises:

leg exchanges, squat thrusts,

sit-ups, bench steps, push-ups and pull-ups.

Significant

improvement was observed for all three groups on all exer
cises.
IV.

SUMMARY OF RELATED LITERATURE

The three major categories under which the related
literature was classified were:

(1) general motor ability,

(2) cardiovascular efficiency and (3) circuit training.
The studies reported in the area of motor ability
performance vary considerably in the approach to the problem
and to the tools employed to assess general motor ability.
Two studies found significant improvement in factors usually
included in general motor ability tests by using the funda
mentals of movement approach.

One study, using the Barrow

Motor Ability battery found that there was no significant dif
ference in improvement brought about by the use of movement

■^Richard R. Hakes and Robert A. Rosemier, "Circuit
Training Time Allotments in a Typical Physical Education
Class Period," Research Quarterly, XXXVIII (December, 1967).

skills, weight training and games.

Three studies indicated

weight training to be superior to isometric or static
methods of training in improving factors that are generally
included in motor ability tests.

Two studies found activi

ties usually classified as formal (marching, calisthenics,
gymnastics) to be equal to informal activities

(games of

low organization) in improving general motor ability.
Finally, one study using jogging at different distances
found that such a program had a positive effect on factors
which are usually found in general motor ability tests.
The literature relating to cardiovascular efficiency
had a variety of approaches to attempt to influence this
variable.

Three studies found no difference between iso

metric exercises and running programs in producing signifi
cant improvement in cardiovascular efficiency.

Two authors

determined there was no difference between a program of iso
metrics and regular class activities in producing increased
efficiency.

One study found isometrics to be superior to

conditioning exercises in bringing about improvement.

An

other study founddthat there was no difference between the
observed improvement brought about b y isometrics and con
ditioning exercises.

One study found isotonic exercises

to be superior to isometric in the observed improvement.
One study found that programs of isometric and isotonic
exercises had no influence on cardiovascular efficiency, as
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measured by tbe 600 yard run.

Three studies used varsity

sports competition to measure improvement* two found no
gains and one reported a significant improvement.

Simi

lar ity* exercise programs employing rope skipping with
various exercises such as running and games had varying
results.

One found no improvement in efficiency* while two*

not only experienced gains but found no difference in the
two approaches that brought about the gains.

Isometrics*

when compared with circuit training and badminton to de
termine the effect each would have on cardiovascular
efficiency* was found to be no more effective than either
of the activity approaches.
Of those studies reviewed in the area of circuit
training* five reported that no difference was found between
circuit training and regular physical education class
program in the development of cardiovascular efficiency and
some selected components of motor ability.

Three studies

indicated there were differences which exist when circuit
training is compared to the regular program offerings in the
improvement of measures of cardiovascular efficiency and
elements of motor ability.

Two authors compared time allot

ments for circuit training when used to influence the same
variables and found that five minute allotments were
generally as effective as fifteen minute allotments in
producing increased efficiency.

One study compared the

37
effects of circuit training on an experimental group of
college men when compared to published Norms for College
Men and found it to produce significantly higher levels of
performance.

CHAPTER III
PROCEDURES
I.

OVERVIEW OP PROCEDURES

One hundred fifteen male undergraduate students
enrolled in the required physical education activity class
of beginning soccer at Centenary College of Louisiana,
Shreveport, Louisiana were used as subjects.

The subjects

were randomly assigned to three groups.
The subjects were administered the Barrow Motor
Ability Test and the Harvard Step Test prior to and at the
end of the eight week training period.

The three groups

were designated as the Target Training Group, the Isometric
Group and the Control Group.

All groups participated three

days per week, for thirty-five minutes, in a beginning soccer
class.

Following class instruction, the Isometric Group per

formed five isometric exercises within a period of five
minutes; the Target Training Group participated in five
minutes of calisthenic exercises; and the Control Group was
dismissed.
The t. test for correlated groups was employed to
determine the significance of the gains made b y each group
for each of the Barrow test items, the total battery score
and the Harvard Step Test.

Covariance was then utilized to

determine whether significant differences existed among the
three groups with regard to the amount of gains made in each
of the test items.
38
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II.

SELECTION OF SUBJECTS

Subjects for the study were 115 freshmen male stu
dents enrolled in freshman physical education activity
classes at Centenary College of Louisiana during the 1964-65
academic year.
The students were enrolled in classes taught by the
investigator, only for the duration of the study.

During

the first class meeting the procedure of the study was out
lined to each class and the students were requested to
participate.

There was complete cooperation and it was

carefully explained that the study had absolutely no in
fluence on the grade that would be assigned as a result of
their participation in the study.

It was further specified

that it would be necessary for all concerned to refrain
from any training program that was not part of the class
activities, for the duration of the study.
III.

ORIENTATION PROCEDURES

The initial week of the study served to familiarize
the subjects with the class procedure., and to acquaint each
with the test items.

The gymnasium was arranged to permit

a detailed explanation, demonstration and brief practice on
the wall pass, medicine ball put, zig-zag run and the stand
ing broad jump.

The second day was devoted to the

softball throw and the 60 yard dash.

Reliable assistant

40
testers were selected for the purpose of recording the re
sults of performance at each station and they were assigned
to that station during the orientation.

Since testers were

also subjects, a separate orientation and practice was con
ducted for them.
IV.

TESTING PROCEDURES

The first week of the class was consumed with
orientation.

The second and third weeks were devoted to

the administration of the Barrow Motor Ability Test^ and
9
the Harvard Step Test.
The items on the motor ability
test were organized so that two were completed each class
period until the battery had been completed.

The Harvard

Step Test was administered following the motor ability test.
If any subject was absent for the test or if the test was
not completed on the designated day* it was given at the
next class meeting the subject attended.

A clip board with

the subjects' names was placed at each testing station and
the same person recorded and marked the results at each
station for the initial and final test administration.

■^Harold M. Barrow, "Test of Motor Ability for Col
lege Men," Research Quarterly, XXV (October, 1954), pp.
253-260.
2
Lucian Brouha, "The Step Test: A Simple Method of
Measuring Physical Fitness for Muscular Work in Young Men,11
The Research Quarterly, XIV (March, 1943), 31-36.

41
The Barrow Motor Ability Test for College Men was
selected because it was one of the more recent motor ability
tests and because of the high reliability and objectivity
coefficients.

The six item battery was chosen over the

three battery because it included more factors representa
tive of motor ability and the six item battery had a higher
coefficient of correlation (.950) with the criterion (see
Appendix D ) .

The initial test items and the testing pro

cedure are described below:
Standing Broad Jump
Athletic tape was placed on the floor for a width
of three feet to be used as a starting line.

In the center

of the starting line* at a right angle., was a steel mea
suring tape extended to twenty feet.

Chalk marks were

made on the floor adjacent to the tape for more efficient
scoring.
line.

The subject stood on his toes behind the starting

The recorders indicated they were ready, the subject

jumped forward, landing on or astride the measuring tape.
The marker placed a yard stick, touching the heel closest
to the starting tape and read the measurement to the nearest
inch to the recorder.

Three trials were given and the best

of the three was recorded, as the score.
Zig-Zag Run
The subject was started from the standing position.
At the command, "go, ” he ran the pattern shown in Figure 1.
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FIGURE 1
ILLUSTRATION OF ZIG-ZAG RUN COURSE
He ran as fast as possible for three complete circuits.

The

stop watch started with the movement of the subject's right
foot and ended as he crossed the finish line.

The score was

the lapsed time to the nearest tenth of a second.

If the

subject failed to run the proper route or if he touched one
of the chairs used as obstacles, he was required to run again
after a suitable rest period.
the recorder.

The timer read the time for

One trial was allowed.

Wall Pass
A restraining line was drawn nine feet from the wall.
The subject stood behind the line and passed a regulation
basketball against the wall in any manner.

The subject

caught the ball on the rebound and the movement was repeated
as many times as possible for fifteen seconds.

The subject's

feet had to remain behind the restraining line and the

testee had to remain in control of the ball.

Extra balls

were placed approximately ten feet on either side of the
subject., in case the ball being rebounded was lost.

The

score was the number of legal rebounds during the time
period.

One person watched the restraining line and counted

the sound of the ball against the wall and one person
operated the stop watch and recorded the number of legal
rebounds executed during the time allotment.

One trial

was permitted.
Medicine Ball Throw
Two lines were drawn on the floor fifteen feet
apart.

Extending at a right angle from one line was a

steel measuring tape marked with chalk every five feet from
twenty to sixty feet.

The subject was instructed to hold

the ball in the palm of the dominant hand.

The six pound

medicine ball was used and the subject stood between the
two lines and put the ball as straight as possible down
the course.

A ten foot straight edge was used to ascertain

accurately throws that were not on line with the tape.

If

the throw was beyond the length of the stick:* it was counted
but not recorded.

Three trials were given and the distance

was recorded to the nearest foot.
three trials.

The score was the best of

One person recorded and one person marked the

landing point of the ball.
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60 Yard Dash
The start and finish lines were marked with flags
and a chalk line.

The subjects were paired randomly to

provoke the best effort.

The starter held a white cloth

in the air and brought it down sharply as the command "go'1
was given.

Two timers, one on each side of the finish

line, were instructed to start the watches with the move
ment of the cloth and to time the subject running on his
side at the finish.

One trial was given and the score was

the time, to the nearest tenth of a second.
timers and a recorder at the

There

were two

finish line.

Softball Throw
Two chalk lines five yards apart were drawn on the
ground.

Another line, at a right angle, was extended down

the course for a distance of approximately one-hundred
yards.

This line was marked with

and a longer mark every five

a

short

feet and the distance

mark every foot
was num

bered every ten yards starting at thirty yards and extending
to the one-hundred yard mark.

The subject was instructed to

take a short run, remaining between the two lines and throw
the ball, overarm, down the course.

The impact of the ball

was marked and a steel measuring tape was used to mark the
impact on the measured line.
foot, was recorded.

The distance, to the nearest

The subject had three trials, the score
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being the best of the three.

One person marked the spot

and two used the tape to align the impact with the line.
Harvard Step Test
Subjects were seated facing the bottom row of gym
nasium bleachers.

Two pulse counters were stationed on

either side of the seated subject.

The groups of three re

mained the same for the initial and final test administra
tion.

Test record cards, see Appendix E, were issued for

each subject.

The pulse counts and the computation of each

score was recorded on this card.
One subject performed the test while the remaining
two served as observers and scorers.

Prior to the test

practice pulse counts were taken to assure the reliability
of the counters.

The testee stood facing the bench prior

to the command to begin.

To the rear of those being tested

and at the center of the group, the test administrator had
a metronome, extra stop watches and a drum.

The command

"ready" was given for each subject to anticipate the execu
tion command.

The next commands were "up, up, down, down,

etc." for each foot as it moved through the prescribed
sequence of stepping up on the bench one foot at a time and
returning to the floor one foot at the time.
was thirty steps per minute.

The cadence

Verbal counts were given for

the first eight to ten complete cycles to assist the subject
with the rhythm of the cadence.

Each verbal count was
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accented by a drum beat in rhythm to the metronome and the
voice count.

The voice count was stopped periodically but

the drum beat continued for the duration of the test.

The

investigator conducted each administration of the test.
The duration of the test was five minutes.

If the rhythm

was broken the testee was informed by the observers.

When

this occurred three times the subject was instructed to be
seated.

A stop watch was started and an assistant tester

went immediately to that chair and the duration of exercise
recorded and the pulse count initiated.
At the end of the exercise period the command to
"stop and sit down" was given.

Counters assumed their

positions and located the pulse and prepared to count.

One

minute following the exercise period a thirty second pulse
count was taken.

This was repeated at two and three minutes

immediately following the exercise.

The group exchanged

places around the chair and the exercise was repeated until
each had completed the test.

The pulse counts were inserted

in the formula in order to obtain the Physical Efficiency
Index (see Appendix E ) .
V.

TRAINING PROCEDURES

Following the initial testing lots were drawn in
the three classes to determine the assignment to one of the
three groups.

The Control Group was dismissed following

class instruction and the Target Training and the Ssometric
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Groups participated in a five minute training period.
Isometric Group
Subjects assigned to the Isometric Group were paired,
where possible to perform the exercises.

The group was given

detailed instructions on the following five exercises, each
of which were performed with the Iso-scale.3
EXERCISE POSITIONS FOR THE ISOMETRIC GROUP
Curl
The subject assumed an erect position on the plat
form {see Figure 2).

The strap was adjusted until the arms

formed a 90° angle at the elbow.

The subject was instructed

to gradually increase pressure, as if attempting to draw the
bar upward toward the chin, until he was pulling as hard as
possible for approximately ten seconds.

The reading from

the Iso-scale was recorded on the card to keep motivation
high.
Low-Press
From the erect position on the platform, the subject
adjusted the bar in the strap until it was on a line paral
lel to the top of the shoulders just below the chin (see
Figure 3}.

3

The subject was again instructed to increase

Iso-scale, Coaches Sporting Goods Corporation,
Marion, Indiana.

Figure 2
Illustration of Isometric Curl Exercise
with the Iso-scale
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Figure 3
Illustration of Isometric Low-Press Exercise
with Iso-Scale
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pressure gradually until he had achieved a maximum effort.
The Iso-scale reading was recorded.
Hiqh-Press
Again, in an erect position (see Figure 4), the
subject adjusted the bar in the strap to permit the arms
to be extended above the head and form an angle of approxi
mately a 120° angle at the elbow.

The execution instruc

tions were similar to the preceding exercises.
Dorsal Flexion
The subject, on the platform, bends at the waist
90°; his arms hang straight, fingers pointing at the floor.
The bar is adjusted to correspond to the height of the
hands.

Grasping the bar, the subject attempts to make him

self erect (see Figure 5).

The execution from gradual to

maximum exertion is as specified in the previous exercises.
Leg Extension
The subject assumed an upright position on the
platform with the palms of the hands on the thigh just above
the knee.
120°.

The legs were bent at the knee at approximately

The strap was secured at the base of the platform on

both sides and passed over the hips at the top-of the but
tocks and the base of the spine (see Figure 6).

From this

position, the subject attempted to straighten the legs at
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Figure 4
Illustration of Isometric High-Press Exercise
with Iso-Scale

Figure 5
Illustration of Isometric Dorsal Flexion Exercise
with Iso-Scale

Figure 6
Illustration of Isometric Leg Extension Exercise
with Iso-Scale

■
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the knee joint.
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Again, the execution from gradual to maxi

mum effort was the same as specified in previous exercises.
Each training period was supervised by the writer
and the time was kept by a stop watch.

The writer circu

lated among the subjects checking procedures and encouraging
higher levels of performance.

Each subject had a card to

record the performance level of each exercise.

The cards

(see Appendixes F and G) were distributed and returned each
class period.

There were three groups of thirteen, thirteen

and twelve subjects in the three classes.
Target Training Group
Subjects assigned to this group were given instruc
tions and demonstrations in the following five calisthenic
exercises:
Clap Push-Up
The subject initiated the exercise from a front
leaning rest position.

The body was lowered until the chest

touched the floor then the subject pushed upward vigorously
pulling the hands and arms from the floor and clapping the
palms of the hands together and replacing the palms of the
hands on the floor in the support position lowering the body
to the floor until the chest touched and repeating the move
ment (see Figure 7).

One count was marked each time the

subject returned to the starting position.
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Figure 7
Illustration of Clap Push-Up Exercise for
Target Training Group
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Running in Place
This exercise was executed from an erect position
with the arms forming a 90° angle at the elbow, the upper
arm remaining parallel to the body and the palms in a pronated position.

The knees were brought up to touch the

outstretched palm of the hand.

One count was marked each

time the starting knee touched the hand (see Figure 8).
Abdominal Vee
From a supine position with the arms extended
laterally from the shoulder, the subject elevated both the
legs and trunk.

The arms were utilized for balance during

the movement and pointed toward the toes at the peak of the
vee (see Figure 9).

One count was registered each time the

subject returned to the supine position.
Dorsal Extension
The subject assumed a prone position with the hands,
fingers interlocked, behind the head.

The subject thrust

the elbows upward and backward, elevating the trunk at the
waist.

The subject held the position for a three or four

count then lowered the trunk to the initial position (see
Figure 10).

The return to the starting position counted as

one repetition.
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Figure 8
Illustration of Running in Place Exercise
for the Target Training Group

Figure 9
Illustration of Abdominal Vee Exercise for the
Target Training Group

Figure 10
Illustration of Dorsal Extension Exercise for
Target Training Group
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Toe-Touch Leap
From an erect position, the subject sprang into the
air from a two foot take-off position and leaned forward,
while airborne and attempted to touch his toes.
were kept reasonably straight

(see Figure 11).

The knees
The count

was recorded each time the subject's feet returned to the
floor.

The execution was then repeated.
The initial training period was devoted to testing

the subjects on maximum performance in each exercise, with
no consideration given to the time factor.

This informa

tion was recorded on a card and returned to the writer
Appendix G) .

(see

The cards were returned at the next class

meeting with a "target," marked in red pencil, determined
for the five exercises.

This number was one-half maximum

performance.
The cards were reviewed following each training
period.

After several training periods, if the subject had

not progressed to within three repetitions of the assigned
target it was reduced in order to keep the incentive high.
For those subjects who equaled or exceeded the target two
consecutive training sessions, the target was increased two
repetitions.
The subjects were discouraged from resting during
the training period.
any o r d e r .

The exercises could be performed in

It was not necessary to complete the target in
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Figure 11
Illustration of Toe-Touch Leap Exercise for
Target Training Group
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any exercise without stopping.
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The subjects could perform

a partial number of repetitions and move to other exer
cises, then return to complete the target any number of
times, within the limit of the training period.

It was

suggested that if a routine was established to prevent the
use of the same muscle groups in successive exercises, it
would postpone the fatigue factor as much as possible.
This group had three groups of thirteen, thirteen and
twelve subjects in three classes.
VI.

STATISTICAL ANALYSIS

The significance of the difference between initial
and final scores on each test item in the motor ability
battery and the Harvard Step Test was determined by the use
of the It test for the significance of the difference b e 
tween correlated means.
Motor ability test scores were converted to T-scores
and the t test was also applied to determine the signifi
cance between initial and final total battery scores.
Analysis of covariance was utilized to determine
whether there were any significant differences among the
three groups for each battery item, total battery score and
the Harvard Step Test.

CHAPTER IV
PRESENTATION AND ANALYSIS OF DATA
v
I.

INTRODUCTION

The data analyzed in this study were the initial and
final test scores recorded on the six item Barrow Motor
Ability Battery for College Men and the Harvard Step Test.
The raw data are presented in Appendices A through C.
The statistical designs applied in this study were:
(1) application of the t-test for correlated groups to deter
mine the significance of the gains of each group on each
test; and (2) analysis of covariance to test for differences
among the three groups.
II. THE SIGNIFICANCE OF THE MEAN GAINS
OF EACH GROUP ON THE MOTOR ABILITY
BATTERY AND HARVARD STEP TEST
The significance of the mean difference between ini
tial and final tests within the three groups on each of the
seven items and the total battery score was established by
application of the ;t-test.

To reach significance at the .05

level of probability for 38(39-1)

degrees of freedom a t of

2.03 was required and a £ of 2.72 was required at the .01
level.

Each test analysis is presented individually.
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Standing Broad Jump
A t_ of .87 was found when the initial and final mean
scores for the Isometric Group in the standing broad jump
were compared.

Table I indicates this t_ was not significant

at the .05 level of probability, and therefore the isometric
training program did not significantly increase the subjects'
ability in the standing broad jump.
The mean gain of .71 inches for the Target Training
Group resulted in a t_ of 1.12 which also failed to meet the
minimum probability requirements for significance.

However,

the Control Group had a t_ of 2.65 which was significant at
the .05 level.

Therefore, the mean gain of 2.23 inches did

prove significant.
TABLE I
SIGNIFICANCE OF MEAN GAINS BETWEEN INITIAL AND
FINAL TEST SCORES ON THE STANDING BROAD JUMP
FOR 115 COLLEGE MEN

Group
Isometric
Target
Training
Control

Mean

Mean
Gain

a Diff.

t

P

(X)
(F)
(I)
(F)

87.42
88.08
88.82
89.53

.66

.75

.87

NS

.71

.63

1.12

NS

(I)
(F)

85.59
87.82

2.23

.84

2.65

.05
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Zig-Zag Run
In Table II, it can be seen that the Isometric Group
had a mean gain in the zig-zag run time of .36 seconds which
yielded a t of 2.07.

This was significant at the .05 level,

thus it was found that the Isometric Training Group realized
significant improvement in zig-zag run performance.
The Target Training Group had a mean gain of .42
seconds which produced a t of 2.71 which also was signifi
cant at the .05 level.

Again, the Control Group produced

the highest observed gain.

The mean gain of .49 seconds

yielded a t_ of 3.09, which was significant at the .01 level.
TABLE II
SIGNIFICANCE OF MEAN GAINS BETWEEN INITIAL AND
FINAL TEST SCORES ON THE ZIG-ZAG RUN FOR
115 COLLEGE MEN
Mean
Gain

Group

Mean

Isometric (I)
(F)

23.94
23.58

.36

.17

2.07

.05

Target
Training

(I)
(F)

23.99
23.58

.42

.15

2.71

.05

Control

(I)
(F)

24.66
24.17

.49

.16

3.09

.01

d Diff.

t

P

Wall Pass
The Isometric Group had a mean gain of .76 volleys
on the performance of the wall pass test.

The resulting

^

...
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,

t-ratio of 2.77 was significant at the .01 level, as shown
in Table III.
The Target Training Group had a mean gain of 1.24
passes and a t of 4.76, which was significant at the .01
level.

The Control Group also improved in wall pass per

formance with a mean gain of .51 passes and a t of 2.04,
which was significant at the .05 level.
TABLE III
SIGNIFICANCE OF MEAN GAINS BETWEEN INITIAL AND
FINAL TEST SCORES ON THE WALL PASS FOR
115 COLLEGE MEN

Group

Mean

Mean
Gain

CT Diff.

t

P

Isometric

(I)
(F)

14.34
15.11

.76

.28

2.77

.01

Target
Training

(I)
(F)

14.29
15.53

1.24

.26

4.76

.01

Control

(I)
(F)

14.21
14.72

.51

.25

2.04

.05

Medicine Ball Throw
As shown in Table IV all groups had significant in
creases between the initial and final scores.

The Iso

metric Group had a mean difference of 2.65 feet and a t of
5.35, which was significant at the .01 level.
The Target Training Group evidenced mean gains in
the medicine ball throw of 2.16 feet.
significant at the .01 level.

The t. of 5.47 was

The Control Group had a mean
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increase of 1.74 feet.

The t of 4.43 was significant at the

.01 level.

TABLE IV
SIGNIFICANCE OF MEAN GAINS BETWEEN INITIAL AND
FINAL TEST SCORES ON THE MEDICINE BALL PUT
FOR 115 COLLEGE MEN

Group

Mean

Mean
Gain

0 Diff.

t

P

Isometric

(!)
(F)

39.29
41.95

2.65

.50

5.35

.01

Target
Training

(I)
(F)

39.11
41.26

2.15

.39

5.46

.01

Control

(I)
(F)

38.64
40.38

1.74

.39

4.43

.01

60 Yard Dash
Significant gains were found for all groups in the
60-yard dash as seen in Table V.

The Isometric Group had

a mean gain between the initial and final scores of .18
seconds and a t of 3.20; the Target Training Group had a
mean difference of .12 seconds and a t of 2.60; and the
Control Group had a mean gain of .09 seconds and a t of
2.51.

All three t_-tests were significant at the .05 level.
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TABLE V
SIGNIFICANCE OF MEAN GAINS BETWEEN INITIAL AND
FINAL TEST SCORES ON THE 60 YARD DASH FOR
U S COLLEGE MEN

Group

Mean

Mean
Gain

a Diff.

t

P

.18

.05

3.20

.01

(I)
(F)

8.0
7.8
7.9
7.8

.12

.04

2.60

.05

(I)
(F)

8.1
8.0

.09

.04

2.51

.05

Isometric

(I)
(F)

Target
Training
Control

Softball Throw
The Isometric Group had precisely the same mean for
both testing periods consequently showing no mean differ
ence, as seen in Table VI.
TABLE VI
SIGNIFICANCE OF MEAN GAINS BETWEEN INITIAL AND
FINAL TEST SCORES ON THE SOFTBALL THROW FOR
115 COLLEGE MEN

Group

Mean

Mean
Gain

<y Diff.

t

P

0

NS

Isometric

(I)
(F)

178.68
178.68

Target
Training

(I)
<F)

179.61
181.97

2.37

1.62

1.46

NS

Control

(X)
(F)

177.31
176.79

-.51

2.11

-.24

NS

0

2.29
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The Target Training Group did show a slight mean
improvement between tests of 2.37 feet, but the t, of 1.46
was not significant.
The Control Group had a mean difference of -.51 feet
which yielded a t of .24 which also fell considerably short
of being significant.
GMA Battery
The raw scores on each test item were converted to
T-scores in order to obtain a total general motor ability
score.

The gain in total scores from initial to final for

the Isometric Group was 14.68.

This produced a t ratio of

4.22 which was significant at the .01 level (see Table VII).
The Target Training Group showed the largest ob
served composite score gain of 15.16.

This yielded a t of

6.84, which was significant at the .01 level.

The Control

Group had a mean gain of 11.38 and a t_ ration of 3.47 which
was also significant at the .01 level.
TABLE VII
SIGNIFICANCE OF MEAN GAINS BETWEEN INITIAL AND FINAL
TEST SCORES FOR THE TOTAL GENERAL MOTOR ABILITY
SCORE FOR 115 COLLEGE MEN
Mean

Group

Mean Gain

a Diff.

t

P

Isometric

(I)
(F)

289.58
304.26

14.68

3.48

4.22

.01

Target
Training
Control

(I)
(F)
(I)
(F)

292.03
307.18
278.84
290.23

15.16

2.22

6.84

.01

11.38

3.28

3.47

.01

Harvard Step Test
In Table VIII, it is shown that the Isometric Group
had an observed mean gain in Harvard Step Test performance
of 2.18.

The t of .92 was not significant.
The Target Training Group had a mean gain of 8.76

and a t_ of 4.00 which was significant at the .01 level.
Thus, the target training program did bring about signifi
cant improvement in cardiovascular efficiency as measured
by the Harvard Step Test.

The Control Group had a mean gain

of 1.05; the t. of .63 was not significant.
TABUS VIII
SIGNIFICANCE OF MEAN GAINS BETWEEN INITIAL AND FINAL
TEST SCORES FOR THE HARVARD STEP TEST FOR
115 COLLEGE MEN

Group

Mean

Mean
Gain

a Diff.

t

P

Isometric

(I)
(F)

81.03
83.21

2.18

2.37

.92

NS

Target
Training

(I)
(F)

73.79
82.55

8.76

2.19

4.00

.01

Control

(I)
(F)

77.74
78.79

1.05

1.67

.63

NS

III.

ANALYSIS OF COVARIANCE

Analysis of covariance was applied to determine if
significant differences existed among the three groups in
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the Barrow Motor Ability Test for College Men and the Harvard
Step Test.

The analysis of covariance is an extension of

analysis of variance which allows for the correlation between
the initial and final scores.

For 2 and 113 degrees of free

dom, an F of 3.93 at the .05 level of probability and 6.87
at the .01 level were necessary to indicate that significant
differences existed among the groups.
Analysis of Covariance for Individual Test Items
There was no significance among the three groups in
any of the six items of the Barrow Motor Ability Test for
College Men.

The data for these six comparisons are shown

in Table IX.

Only one test., the Wall Pass, even approached

significance (F = 3.35).

However, an F of 3.93 was required

for significance at the .05 level of probability.

By ob

serving the adjusted final means, it is evident that the
differences among the three groups were quite small.
Analysis of Covariance for the Total GMA Scores
The comparison of the mean gains of the three groups
on the total general motor ability scores by covariance is
presented in Table X.

The F of .68 was not significant.

The adjusted final means of the two experimental groups were
almost identical.

Both were only slightly higher than the

control group; not high enough to be significant.
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TABLE IX
ANALYSIS OP COVARIANCE.FOR INDIVIDUAL TEST ITEMS IN THE
BARROW MOTOR ABILITY TEST FOR COLLEGE MEN

Test

Source

Sum of
Squares

STANDING
BROAD
JUMP

Among
Within
Total

51
2389
2440

Adjusted Final Means

ZIG-ZAG
RUN

Among
Within
Total

3.91
10820.59
10823.50

Adjusted Final Means

WALL PASS Among
Within
Total

12
198.58
210.58

Adjusted Final Means

MEDICINE
BALL
THROW

Among
Within
Total

24.97
729.49
754.46

Adjusted Final Means

df
2
113
115
Group
I
Group II
Group III
2
113
115
Group
I
Group II
Group III
2
113
115
Group
i
Group II
Group III
2
113
115
Group
I
Group
II
Group III

M2
25.50
21.52

F

P

1.18

NS

.02

NS

3.35

NS

1.90

NS

(87.91)
(88.05)
(89.31)
1.95
97.48
(25.59)
(25.51)
(25.53)
6
1.79
(15.07)
(15.46)
(14.77)
(■12 .48
6.57
(41.70)
(41.17)
(40.71)
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TABLE IX (Continued)

Test

Source

Sum of
Squares

df

60 YARD
DASH

Among
Within
Total

21.73
812.80
834.53

2
113
115

Adjusted Final Means

SOFTBALL Among
T HROW
Within
Total

2
113
115

184
176.26
178.10

Adjusted Final Means

F

I
Group
Group II
Group III

I
Group
Group II
Group III

M2
10.86
7.23

F

P

1.48

NS

.58

NS

(7.80)
(7.85)
(7.90)
92
158.79
(178.53)
(180.90)
(178.00)

Needed at .05 level 3.93;
at .01 level 6.87
TABLE X
ANALYSIS OF COVARIANCE FOR THE GENERAL
MOTOR ABILITY BATTERY
Siam of
Squares

Source

df

M2

477

2

238

BETWEEN

38802

113

TOTAL

39279

115

Adjusted Final Mean

Group
I
Group II
Group III

AMONG

F

Needed at .05 level 3.93;
at .01 level 6.87

349.57
(301.67)
(301.34)
(297.72)

F
.68

P
NS

Analysis of Covariance for the Harvard Step Test
As shown in Table XI the comparison of the three
groups on the Harvard Step Test performance yielded a non
significant F ratio of 2.62.

In Table VIII , the Target

Training Group was shown to have made a significant gain in
Harvard Step Test performance.

However, when the groups

were compared b y covariance it was shown that the gain was
not large enough to be significantly greater than the other
two groups.

The adjusted final means shown in Table XI il

lustrate the small differences among the three groups.
TABLE XI
ANALYSIS OF COVARIANCE FOR THE
HARVARD STEP TEST
Sum of
Squares

Source

df

M2

497

2

248.50

BETWEEN

10502

113

94.61

TOTAL

10999

115

AMONG

Adjusted Final Mean

F Needed at

Group
I
Group II
Group III

.05 level 3.93;
.01 level 6.87

(82.09)
(83.74)
(78.72)

F
2.62
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CHAPTER V
SUMMARY, FINDINGS, CONCLUSIONS
I.

SUMMARY

It was the purpose of this study to determine the
comparative effectiveness of two programs of training,
isometric and target training, on general motor ability
performance and cardiovascular efficiency.
The subjects of the study were 115 male freshmen
students enrolled at Centenary College of Louisiana during
the fall semester of 1964.

The subjects were given the

Barrow Motor Ability Test for College Men and the Harvard
Step Test before and after an eight week training program.
All subjects participated three days a week in a regular
physical education soccer class.

In addition, the two ex

perimental groups engaged in their respective training
programs during the last five minutes of each class.

The

Target Training Group performed five exercisesj each stu
dent had an assigned goal or "target" with regard to the
performance of each exercise.

The Isometric group performed

five exercises utilizing the Iso-scale, which registered the
amount of force exerted in each exercise.

The Control Group

did not engage in any supplementary exercise other than the
regular instruction in the soccer unit.
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The t_ test for correlated groups was applied to de
termine the significance of the mean gains between initial
and final tests for each group on each test item of the
Barrow Motor Ability Test for College Men, on the total
battery score and on the Harvard Step Test.

Covariance

analysis was then computed to compare the effectiveness of
the three groups on each variable.
II.

FINDINGS

The findings revealed by this study were as follows:
1.

The Isometric Group, the Target Training Group
and the Control Group all showed significant
gains, at the .01 level, in general motor
ability as reflected by the total score on the
Barrow Motor Ability Test for College Men.

2.

When the individual test items of the general
motor ability test were analyzed, it was found
that all three groups realized significant gains
in the zig-zag run, the wall pass, the medicine
ball throw and the 60 yard dash.

Only the Con

trol Group gained significantly in the standing
broad jump and none of the three groups improved
in the softball throw for distance.
3.

The Target Training Group gained significantly
in cardiovascular efficiency, as measured b y the
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Harvard Step Test, at the .01 level of proba
bility.
4.

There were no significant differences among the
three groups in the amount of improvement in
either the total general motor ability scores
or in any of the individual test items.

There

were no differences among the three groups in
cardiovascular efficiency improvement, as mea
sured b y the Harvard Step Test.
III.

DISCUSSION

A few significant facts should be brought to the at
tention of the reader at this point.

It must be remembered

that all groups were in an instructional unit in soccer,
which could have sufficiently influenced the variables so
that a supplementary exercise program was not necessary to
produce the observed changes which occurred in this study.
This supposition is consistent with other research reviewed
previously in this paper, where badminton was found to be.
equal to ten minutes of supplementary circuit training and
isometric exercises in improving cardiovascular efficiency.
In this regard, the findings of this research seems to sup
port other studies which have indicated that class programs
of sufficient intensity can bring about improvement in this
area.

However, it could imply, especially for the Isometric
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Group, that five minutes is not enough time for the increase
to be significant.

This point is supported in that both ex

perimental groups had greater mean increases when compared
to the Control Group, but the increase was not large enough
to be statistically significant in the area of cardiovascular efficiency.
Another factor which was beyond the control of this
study'was the competition which developed between the Control
and the experimental groups.

There were representative

groups from each class and it was obvious to the writer that
this element of competition did occur during the conduct of
the study.

The inference is that the Control Group could

have been motivated to perform at a level beyond that nor
mally expected under different conditions.

It is suggested

that the experimental groups did not experience the same
level of incentive.

Perhaps, another design could isolate

the groups and exercise greater control over this variable.
Previously reported studies do not support the evidence
found in this paper relative to the lack of increased cardio
vascular efficiency by all groups.

Generally, one could

expect significant increases for all groups from the activ
ity alone, and this probability further increases when a
supplemental exercise program is included.

Only one study

reported no influence on cardiovascular efficiency, and the
criterion employed in this study was the 600 yard run.
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The observed increases in general motor ability fol
low a pattern supported by previous research.

Only a few

studies have utilized the published test batteries as a
criterion for motor abilityj most employ one or more of the
factors which have a high correlation with the published
test batteries.

Again, the writer suggests the competitive

element, as well as prior research, which does support the
contribution of activity programs 1 influence for the ob
served increase for all groups.

The softball throw, being

an outdoor activity, was subject to environmental variation
which could have influenced the performance of the subjects
on this t e s t .
The two experimental groups had larger mean gains
in six of the eight tests included in this study; the wall
pass, zig-zag run, medicine ball put, 60 yard dash, the
total battery and the Harvard Step Test.

This would indi

cate that the training program, the class activity or a
combination of both programs had a positive influence on
the direction of the gains experienced in the tests used in
this study.

With some adjustments, either in the exercise

period or the duration these gains could prove to be sig
nificant .
IV.

CONCLUSIONS

Within the limitations of this study, the following
conclusion were made:

Isometric training was not superior to calisthenic exercises in the improvement of general
motor ability performance and cardiovascular
efficiency.
General motor ability can be improved through
vigorous physical activity, such as is per
formed in a physical education soccer class
three days per week for eight w e e k s .
Five selected isometric exercises or calisthenic exercises in addition to the regular
physical education activity apparently will not
improve motor ability performance beyond the
effects of the regular class activity by itself.
Five minutes of intense activity, such as target
training, given in addition to regular physical
education activity, will produce significant
improvement in cardiovascular efficiency.
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APPENDICES

APPENDIX A
Initial and Final Test Scores of Isometric Group (Group I)

Test
1
2
3
4
5
6
7
8
9
10
ii
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Standing
Broad
Zig-Zag
Jump_________ Run______Wall-Pass
F
F
I
I
F
I
8-8 8-3
16
22.5 22.6
18
12
11
6-5 6-5
23.5 23.2
7-2 7-6
19
22.5 23.8
17
14
7-4 8-0
22.4 21.7
15
13
25.8 25.0
16
7-1 7-5
23.4 23.6
15
7-10 7-6
17
12
6-5 6-10 26.4 25.0
10
7-5 7-1
24.9 26.0
14
15
24.5 24.5
7-7 7-8
10
13
25.4 24.0
12
6-8 6-3
14
21.8 21.0
7-6 8-2
16
17
7-10
22.0
14
24.0
14
7-3
23.6 23.6
16
7-0 7-7
17
7-6 7-11 22.4 21.6
17
17
7-2 7-5
15
25.6 25.4
17
6-2
8
10
25.4 24.6
6-1
18
23.9 22.7
17
8-1 8-6
25.5 25.1
6-6 6-3
16
17
15
7-2 6-7
24.4 25.5
15
24.6 23.4
12
7-1 6-5
13
6-11 7-2
24.9 24.0
20
17
13
8-0 7-10 22.6 21.0
13
7-6 7-10 21.3 20.3
18
18
25.9 27.7
6-6 6-0
14
16
7-1 7-3
23.8 23.5
15
18
23.4 24.7
7-0 7-2
11
16

Medicine
Ball Put
F
I
40 42
31 33
46 46
34 43
40 43
39 39
30 31
38 44
42 41
31 33
45 47
37 49
38 35
48 50
44 47
32 35
40 45
37 38
45 42
30 29
50 54
37 44
45 47
36 41
47 52
38 38

60 Yard
Dash
I
F
7 .8 7.0
7 .7 7.7
7 .6 7.6
7 .2 7.0
7 .6 8.7
7 .7 8.0
8 .8 8.5
8 .0 8.0
7 .5 7.6
9 .5 8.7
7 .5 7.5
7 .6 7.3
8 .0 8.0
7 .9 7.4
7 .8 7.9
8 .6 8.2
7 .8 7.6
9 .0 8.9
8 .1 7.5
8 .2 8.4
7 .5 7.4
7 .6 7.5
7 .5 7.2
8 .8 8.2
8 .7 8.2
8 .2 800

Softball Harvard
Throw
Step Test
I
I
F
F
220 230 180 144
135 145 194 209
215 190 180 184
180 165 154 136
210 190 210 200
185 185 171 175
80
80 194 192
230 205 202 184
180 145 167 191
140 130 174 142
220 200 164 153
240 240 204 183
145 120 168 207
205 210 221 211
155 150 131 167
135 140 229 216
160 175 139 192
170 175 209 210
155 175 200 191
125 130 138 199
235 250 205 195
205 215 182 190
225 240 199 185
175 175 179 121
195 195 209 179
180 185 195 178
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APPENDIX A (Continued)

27
28
29
30
31
32
33
34
35
36
37
38

Standing
Broad
Zig-Zag
Jump________ Run______Wall-Pass
F
I
I
F
I
F
7-10 8-1 23.6 22.0
16
15
6-8 6-5 23.4 22.0
18
16
8-1 8-0 23.9 22.7
9
13
7-9 8-0 23.8 24.0
13
13
7-3 8-1 23.6 23.0
14
15
15
14
7-3 6-8 23.1 26.1
11
11
7-5 7-0 25.4 24.0
7-6 7-6 25.2 24.1
15
16
16
8-0 8-2 23.4 23.0
18
9
13
7-6 7-0 24.1 24.6
6-11 7-0 22.9 22.7
15
17
8-3 8-0 22.9 22.4
15
13

Medicine
Ball Ptit
F
I
48 51
45 50
37 37
37 36
39 42
35 37
32 32
39 45
50 53
35 39
34 38
42 46

60 Yard
Dash
I
F
7.9 7.4
7.9 7.8
8.0 7.9
8.2 8.1
8.2 7.6
8.1 8.3
8.0 7.7
8.1 7.6
8.2 8.0
8.1 7.6
7.6 7.7
7.0 6.9

Softball Harvard
Throw
Step Test
F
I
F
I
200 200 201 183
195 185 192 211
180 180 213 212
165 160 189 168
160 175 185 195
170 175 214 183
135 145 178 172
150 150 198 172
205 210 182 161
185 180 189 165
175 205 188 166
170 185 160 194
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APPENDIX B
INITIAL AND FINAL TEST SCORES OF THE TARGET TRAINING GROUP {GROUP II)

1
2
3
4
5

6
7

8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Standing
Broad
Zig-Zage
Jump_________ Run______Wall-Pass
F
F
F
I
I
I
7-10 8-0
23.6 23.0
16
15
26.4
26.6
16
11
6-6 6-1
18
17
8-1 7-11 23.6 23.1
16
15
7-9 7-11 23.7 22.8
17
24.7 23.1
17
8-6 8-7
8-2 7-10 21.8 21.9
19
17
24.3 24.0
15
8-0 8-5
9
21.6 21.8
18
7-3 7-1
17
12
15
25.1 24.5
7-1 7-4
16
17
7-0 7-10 24.7 26.2
16
22.4 23.0
18
8-7 8-9
12
24.6 23.1
13
6-9 7-3
23.9 23.0
18
7-4 8-1
18
19
16
8-5 8-10 22.3 21.0
12
14
24.7 23.2
7-5 7-4
22.8 22.5
15
15
7-11 8-0
12
7
5-9 5-11 24.5 24.4
23.4 24.3
18
18
6-6 6-5
11
24.8
23.4
8
6-8 6-3
23.4 22.5
17
7-6 7-7
17
25.5 24.8
13
13
6-7 6-7
16
8-2 7-10 22.4 21.7
17
22.4 21.3
19
18
7-9 8-3
17
23.4 22.4
17
7-8 7-9
8-10 8-8
21.6 23.3
19
19
12
23.2
7-10
23.8
14
7-5

Medicine
Ball Put
F
I
44 43
32 36
42 43
38 41
47 51
38 38
35 37
40 41
33 36
39 42
39 41
31 37
43 42
52 49
33 37
47 48
29 33
46 43
40 42
43 47
32 35
40 44
46 46
44 44
47 50
39 43

60 Yard
Dash
F
I
8.7 8.1
8.2 7.7
8.4 8.5
7.7 7.4
7.5 7.2
7.6 7.7
7.5 7.5
7.3 7.0
7.1 7.0
8.1 8.3
7.3 7.4
7.8 8.0
7.6 7.9
7.4 7.3
7.8 7.8
8.0 8.0
8.8 8.7
7.9 7.4
8.7 8.1
7.6 7.4
8.1 7.6
8.2 7.8
7.2 7.3
7.8 7.7
7.1 7.0
7.9 7.4

Softball Harvard
Throw
Step Test
F
F
I
I
220 200 202 179
140 135 186 169
195 185 214 206
180 165 200 186
200 185 175 171
145 135 190 184
140 135 233 208
160 160 173 165
165 170 186 182
165 165 221 197
250 240 168 191
170 180 174 174
200 220 182 185
275 280 195 184
95
90 205 193
200 205 200 182
100 105 268 167
195 195 208 204
145 160 190 188
210 225 181 161
155 155 169 159
175 195 193 177
250 245 176 132
190 190 189 172
230 235 151 139
190 190 213 195

APPENDIX B (Continued)

27
28
29
30
31
32
33
34
35
36
37
38

Standing
Broad
Zig-Zag
Jump________ Run_______Wall-Pass
F
F
I
F
I
I
7-0 7-2 24.9 25.0
13
12
13
14
7-3 7-5 25.6 25.1
13
6-10 7-0 27.9 25.0
14
7-2 7-0 24.1 23.4
13
15
10
11
6-7 6-4 24.7 25.5
13
13
7-5 7-4 23.9 23.0
7-2 7-3 25.4 24.5
13
15
10
10
6-7 6-9 24.9 25.7
15
16
6-8 6-5 25.1 26.5
7-6 7-0 23.7 22.9
14
15
7-3 6-9 23.6 23.7
16
17
8-5 8-9 22.6 21.5
18
19

Medicine
Ball Put
I
F
36 38
35 36
36 39
38 37
37 39
36 38
42 45
31 35
37 37
33 37
45 47
41 51

60 Yard
Dash
F
I
8.0 7.9
8.4 8.1
8.6 8.6
8.0 7.9
8.6 8.6
8.1 7.7
8.2 8.0
8.5 8.5
8.1 8.1
7.5 8.2
7.3 7.5
7.2 7.1

Softball Harvard
Throw
Step Test
I
I
F
F
204 215
145 140
212 206
215 225
201 208
135 130
200 205
183 188
209 210
135 150
150 165
213 181
214 192
175 190
125 125
197 195
192 204
200 210
195 205
217 183
180 185
178 194
190 171
230 240
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APPENDIX C
INITIAL AND FINAL SCORES OF THE CONTROL GROUP (GROUP III)

Test
Subj

.1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Standing
Bread
Jump
I
F
5-2 !
55*5
7-7 '7-10
6-5 7-4
8-6 8-7
7-7 7-6
7-5 7-10
8-2 8^1
8-2 7-6
7-1 6-9
6-6 7-6
6-2 7-3
5-4 5-2
7-11 8-4
7-4 8-4
6-10 6-11
7-11 8-3
7-6 7-10
7-3 7-4
8-3 8-4
6-7 6-10
6-10 7-4
6-5 6-8
7-9 7-9
5-1 5-0
7-7 7-10
6-4 6-8

Zig-Zag
Run
I
F
30.7 29.0
23.4 23.7
26.2 24.5
23.4 22.5
23.8 23.2
23.9 23.0
21.3 21.0
22.5 22.5
23.7 22.9
26.1 24.8
22.3 22.1
29.1 28.4
22.9 24.0
24.0 22; 8
24.6 24.0
23.6 22.7
22.4 22.4
23.5 22.3
24.7 24.6
22.9 22.1
26.3 25.7
23.2 23.6
24.9 24.6
27.4 27.5
24.5 22.4
27.2 28.5

Wall-•Pass
F
I
5
11
12
11
17
17
14
15
15
15
15
17
18
18
17
17
16
16
15
15
15
17
12
11
15
15
16
16
9
10
16
17
15
16
18
18
12
13
15
15
14
15
16
15
17
17
15
15
12
15
10
14

Medicine
Ball Put
I
F
25 27
38 42
46 47
45 51
40 45
39 42
45 49
39 39
33 35
35 37
41 43
31 31
35 37
48 48
25 29
49 47
35 39
44 43
34 35
42 44
36 36
36 37
51 51
32 32
34 37
45 42

60 Yard
Dash
I
F
9.8 9.6
7.6 7.6
7.7 7.6
7.5 7.5
7.6 7.4
8.1 7.9
7.0 7.0
7.5 7.5
8.0 7.8
8.4 7.6
8.8 8.3
9.2 8.8
7.6 7.5
8.2 8.2
8.2 8.5
7.4 7.8
7.9 7.6
7.9 8.0
8.8 8.7
7.8 7.5
7.6 7.6
8.0 7.9
7.5 7.5
9.1 9.1
8.1 8.2
8.0 8.1

Softball
Throw
I
F
85
95
175 145
235 220
240 245
240 215
195 190
195 190
145 135
160 150
150 160
155 150
95
90
210 210
195 180
100
75
170 160
195 210
275 280
175 180
210 205
170 185
175 195
260 255
140 145
120 125;
165 170

Harvard
Sten Test
I
F
206 206
200 197
198 186
175 195
203 188
180 176
176 172
194 172
180 181
153 169
171 182
185 193
145 190
188 188
169 206
170 170
210 193
191 178
191 193
198 193
207 194
155 147
193 189
199 201
200 201
196 194

t

APPENDIX C (Continued)
Standing
Bro'ad
Juhvd
I •: F
8-0 ‘ 8-4
6-2' 6-4
8-71' 8-0
7-0 7-4
8-5 8-5
7-6 8-0
6-7 6-6
6-r8 6-11
7-3 7-0
6-10 7-0
6-4 6-2
.7-4 7-7
■7-10 7-10

Test
Subj - 27
28
29
30
31
32
33
34
35
36
37
38
39

Zig-Zag
Run
I
F
24.4 23.3
24.3 23.0
23.2 22.8
27.4 23.4
23.0 24.6
23.8 23.1
25.2 24.0
25.7 26.6
23.4 24.0
24.9 24.0
27-0 27.5
24.1 23.0
23.8 23.4

Wall--Pass
F
I
16
15
14
15
13
11
14
15
16
15
14
16
10
13
9
8
14
15
15
14
14
13
14
17
16
17

Medicine
Ball Put
I
F
42 44
29 37
41 43
39 43
35 39
52 48
42 41
36 35
36 38
43 43
36 38
36 41
37 40

60 Yard
Dash
I
F
7.6 7.5
8.3 8.0
8.1 8.0
8.4 8.0
7.9 7.9
7.7 7.6
7.8 7.9
8.0 8.2
8.5 8.6
8.3 8.0
8.4 8.4
8.3 8.5
8.0 7.6

Softball Harvard
Step Test
Throw
F
I
I
F
215 215 167 152
200 205 226 208
195 190 214 205
150 170 183 175
175 205 199 182
195 185 188 175
165 150 196 192
115 115 210 147
160 165 207 195
175 175 160 181
175 180 257 169
175 190 223 185
180 200 190 191

I

F

•

.94
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APPENDIX D
TEST ITEM DATA FOR THE BARROW MOTOR
ABILITY TEST FOR COLLEGE MEN1

Test Item

Factor*

Reliability

Objectivity

Standing Broad Jump

Power

.895

.996

Softball Throw

Arm-Shoulder
Coordination

.928

.997

Zig-Zag Run

Agility

.795

.996

Wall Pass

Hand-Eye
Coordination

.791

.950

Medicine Ball Put

Strength

.893

.997

60-Yard Dash

Speed

.828

.997

Balance and Flexibility were also identified as
Motor Ability Factors, but no test item for either factor
was found to have a high enough coefficient of correlation
with the criterion to be included in the final battery.
^Harold M. Barrow, "Test of Motor Ability for Col
lege Men," Research Quarterly, XXV {October, 1954), pp.
253-260.

APPENDIX E
HARVARD STEP TEST RECORD CARD
r

SUBJECT'S NAME

“

RECORDER'S NAME

ri

Last
y-r r

First

INITIAL TEST
j'1

Last

First

FINAL TEST

jk________________

*

Resting pulse
L{y,

Resting pulse

II minute after exercise _

1 minute after exercise _

2 minutes after exercise_
r'
3 minutes after exercise_

2 minutes after exercise__

j Total

_

3 minutes after exercise_
Total

Pupation of exercise in seconds x 100
PEI = ,------------------------------------2 x sum of pulse counts in recovery

APPENDIX F
ISOMETRIC RECORD CARD

f
Ln a m e

period

1
•DATE
f
DORSAL

flexion

curl

hig h press

l o w press

LEG EXTENSION

*

APPENDIX G
TARGET TRAINING RECORD CARD

NAME A,

PERIOD

DATE i.
r

CLAP

s,

TARGET

PUSH-UP

RUNNING; IN PLACE
,.
f
ABDOMINAL

PERFORMANCE RECORD

vee

DORSAL EXTENSION

TOE-TOUCH LEAP

I.

VITA
The writer was born in Pensacola, Florida on August
28, 1932 and attended elementary and high school in the
Escambia County school system.
In 1954, Southeastern Louisiana College awarded the
writer the Bachelor of Arts degree with a major in physical
education and a minor in social studies.

The writer re

ceived his Master of Science degree in physical education
from Louisiana State University in 1959.
The writer served in the United States Marine Corps
from 1954 to 1958, before returning to graduate study.

Fol

lowing the completion of the M.S. degree, the writer taught
for two years at Pensacola Junior College, Pensacola,
Florida.

In 1961, the writer returned to Louisiana State

University on a teaching assistantship to continue graduate
study.

From 1962 to 1965, the writer was employed by

Centenary College of Louisiana, Shreveport, Louisiana.

In

1965, he was appointed Louisiana State Supervisor of Health,
Physical Education and Recreation.

In 1968, he accepted a

position as an instructor in the Health, Physical and Recre
ation Department of Louisiana State University.

The Doctor

of Education degree, with a major in physical education and
a minor in education administration, was awarded at the
spring commencement 1970.

99

EXAMINATION A N D THESIS REPORT

Candidate:

Malcolm L e s l i e Patterson

M ajor Field:

Physical Education

Title of Thesis: A Comparison o f Two Methods o f T r a in in g on the Improvement
o f General Motor A b i l i t y Performance
Approved:

I , * . * ’
/ /

M a jo r Professor and Chairman

Dean of the Graduate School

E X A M IN IN G C O M M ITTEE:

/ 1

Date of Examination:

May 1 2 , 1970

?

*

